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(54)Title: HIGH POLYMER EL ECTROLYTE FUEL CELL 
(57) Abstract 

A high polymer electrolyte fuel cell comprising, laminated one upon another, a single cell, a collector plate, an insulating plate and 
end plates, the single cell being provided with a high polymer electrolytic membrane, a cathode and an anode having catalyst reaction layers 
and sandwiching the high polymer electrolytic membrane therebetween, a separator having a means for supplying a hydrogen-containing 
fuel gas to the anode and a separator having a means for supplying an oxydizing agent gas to the cathode, wherein a total heat exchanger for 
transferring heat and moisture simultaneously from an exhausted gas to the fuel gas and the oxydizing agent gas is built in on the inner sides 
of the end plates provided at the opposite ends of the fuel cell or between the insulating plate and the collector plate or the end plates, thereby 
making it possible to efficiently utilize after-use cooling water and to provide the high polymer electrolyte fuel cell having a compact 
internal total heat exchanger. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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PCT/JP99/03124 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| [ the international application as originally filed 

the description: 

pages 1-12 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 30 March 2000 (30.03.2000) 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



_, filed with the letter of 



| | the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 

m , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
O 
□ 

□ 



been furnished. 



4. 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

PK] the claims, Nos. 20 

I I the drawings, sheets/fig 



^ | 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
* — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The reaction gas humidifier described in document 1 [JP, 6-132038, A (Fuji Electric Co., Ltd.), 13 May, 
1994 (13.05.94) (Family: none)] cited in the ISR corresponds to the total heat exchanger described in 
claim 1. So, the subject matter of claim 1 is different from document 1, in the following: 

(1) A total heat exchanger is contained inside the end plates arranged at both ends of a high polymer 
electrolyte fuel cell, or between an insulating plate and a collector plate of the end plates; and 

(2) Total heat exchange is executed through a 25|j. or thinner membrane of the same high polymer 
electrolytic membrane as the high polymer electrolyte used in a single cell. 

However, with regard to the above (1), the internal installation of a reaction gas humidifier 
between the plates arranged at the ends of a high polymer electrolyte fuel cell is well known as described 
in document 2 [JP, 9-204924, A (Tanaka Kikinzoku Kogyo K.K.), 5 August, 1997 (05.08.97), Fig. 10 
(Family: none)] cited in the ISR or newly cited document 3 [WO, 95-25357, A (Ballard Power Systems 
Inc.), 21 September 1995 (21.09.95) (Family: none)]. In addition, since document 3 also describes the 
supply of the exhaust gas of a fuel cell to a reaction gas humidifier, it could have been easily conceived 
by a person skilled in the art, to arrange the total heat exchanger described in document 1 inside the end 
plates, or between the insulating plate and the collector plate or the end plates. 

Furthermore, with regard to the above (2), as described in document 2 or document 4 [JP, 9- 
213359, A (Matsushita Electric Industrial Co., Ltd.), 15 August, 1997 (15.08.97) (Family: none)], it is 
well known to humidify a reaction gas using the same high polymer electrolytic membrane as the high 
polymer electrolyte used in a single cell, and in addition, document 4 (column 0017) also describes that a 
thin ion exchange membrane is likely to diffuse water. So, it is a mere matter of design variation that can 
be decided as required by a person skilled in the art, to use a 25\x or thinner high polymer electrolytic 
membrane as the water vapor permeable membrane used in the total heat exchanger described in 
document 1. 
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AMENDMENT 

(under Article 34) 
( Translation ) 

To : Commissioner of the Patent Office 

1 Identification of the International Application 
PCT/JP99/03124 



2 Applicant 

Name : Matsushita Electric Industrial Co., Ltd. 

Address : 1006, Oaza-Kadoma, Kadoma-shi, Osaka-fu, 

571-8501 JAPAN 
Country of nationality : Japan 
Country of residence : Japan 



Agent 

Name : (7243) Patent Attorney, ISHII Kazuo ( seal ) 
Address : Kitahama-Yamamoto Building, 3-6, 

Kitahama 2-chome, Chuo-ku, Osaka- shi, 

Osaka 541-0041 Japan 



Item to be Amended Claims 



5 Subject Matter of Amendment 

As per the attached sheets, where claims 2 and 3 are 
canceled. 



6 List of Attached Documents 
(1) Claims, Page 15 



1 




15 



CLAIMS 

1 . A polymer electrolyte fuel cell comprising a unit 
cell composed of a polymer electrolyte membrane, a cathode and 
an anode each having a catalyst reaction layer and disposed 
across said polymer electrolyte, a separator having a means for 
supplying a fuel gas to said anode, a separator having a means 
for supplying an oxidant gas to said cathode, a current 
collector plate, an insulating plate and an end plate laminated, 

said fuel cell further comprising a total heat 
exchanger for concurrently moving heat and humidity from an 
discharged gas toward said fuel gas and oxidant gas being 
installed inside the end plates disposed on both ends of said 
polymer electrolyte fuel cell, or between said insulating plate 
and either said current collector plate or said end plate. 

2. The polymer electrolyte fuel cell in accordance 
with claim 1 , wherein said total heat exchange is effected 
between the fuel gas supplied to said cathode and the gas 
discharged from said cathode. 

3. The polymer electrolyte fuel cell in accordance 
with claim 1 , wherein said total heat exchange is effected via 
a polymer electrolyte membrane having a thickness of 25 Mm or 
less . 



